The "One Health" framework emphasizes the ecological relationships between soil, plant, 17 animal and human health. Microbiomes play important roles in these relationships, as they 18 modify the health and performance of the different compartments and influence the transfer of 19 energy, matter and chemicals between them. Standardized methods to characterize 20 microbiomes along food chains are, however, currently lacking. To address this methodological 21 2 gap, we evaluated the performance of DNA extractions kits and commonly recommended 22 primer pairs targeting different hypervariable regions (V3-V4, V4, V5-V6, V5-V6-V7) of the 23 16S rRNA gene, on microbiome samples along a model food chain, including soils, maize roots, 24 cattle rumen, and cattle and human faeces. We also included faeces from gnotobiotic mice 25 colonized with defined bacterial taxa and mock communities to confirm the robustness of our 26 molecular and bioinformatic approaches on these defined low microbial diversity samples.
Introduction 40
The "One Health" concept emphasizes the ecological relationships and interdependencies 41 between humans, plants, animals and environmental health (Destoumieux-Garzon et al., 2018) . (p=0.042; Supplementary Table 4 , Figure 2 ). Out of the four diverse source compartments, soil 290 showed the highest microbial diversity, while the mouse and mock community samples (with 291 defined bacterial strains) as expected showed the lowest (Figure 2) . Similarly, primer pair 515F-292 806R revealed highest microbial diversity and 799F-1193R lowest (Figure 2) .
293
To determine whether choice of primer pair influences microbial community composition, we 294 calculated two beta diversity metrics (Jaccard and Bray-Curtis) and included again DNA 295 extraction kit, primer pair, source compartment and the interaction primer pair*source 296 compartment as explanatory variables in PERMANOVA models. We observed a significant 297 effect of primer pair (Jaccard: R 2 =0.024, p=0.001; Bray-Curtis: R 2 =0.021, p=0.001) and source 298 compartment (Jaccard: R 2 =0.486, p=0.001; Bray-Curtis: R 2 =0.624, p=0.001), but also 299 interaction primer pair*source compartment (Jaccard: R 2 =0.106, p=0.001; Bray-Curtis: 300 R 2 =0.081, p=0.001) on microbial beta diversity estimates (Figure 3 , Supplementary Table 5 ).
301
However, no effect of the DNA extraction kit (Jaccard: R 2 =0.003, p=0.052; Bray-Curtis: To determine whether the choice of primer pair influences the ability to detect differences in 308 relative species abundance, we employed negative binomial-based Wald tests. We compared 309 species abundances obtained with 515F-806R, as it detected highest number of species, against b .
In silico primer pair evaluation 335 In order to evaluate the primer pairs in silico, weighted scores of primer matches were 336 calculated for each primer pair against the latest SILVA v132 NR 16S rRNA gene database.
337
Weighted score for individual primers was best (lowest) for 515F (0.09 ± 0.0006), followed by 338 341F (0.27 ± 0.0008), 806R (0.30 ± 0.0009), 1073R (0.43 ± 0.0012), 787F (0.51 ± 0.0015), 339 805R (0.62 ± 0.0019), 1193R (0.79 ± 0.0019) and 799F (0.89 ± 0.0022). Overall best score 340 c. 
